I am extremely grateful to and flattered by Peter Schiavone for his request that I write the preface to this special issue of Mathematics and Mechanics of Solids, which is devoted to topical problems in the theory and applications of linear elasticity. From conversations with many of my colleagues in both materials science and applied mechanics, I gather that there exists the prevailing feeling that linear elasticity is either a dying or a dead field. My own belief is that the validity of this point of view depends upon "problem selection". There is no doubt that the current literature is rife with linear elasticity applied to problems that are largely "variations on a theme", and for such publications the prevailing view is correct. There are, however, problems that are either important as new physical models or as illustrations of new techniques and insights, which indeed merit presentation to the broad audience interested in solid mechanics. I am quite pleased to compliment Peter Schiavone for having assembled eight manuscripts which illustrate that indeed linear elasticity is both alive and well when applied to properly chosen problems. The authors whose works are contained in this volume are to be congratulated for their most scholarly and timely work, and I trust that younger students in the field will read and appreciate their efforts. Even the more esoteric of the works presented here raise and solve interesting issues that numerical analysts will profit from being aware of. By way of example, whenever I teach a one-quarter course in elastic waves, I make an effort to point out that the numerical analyst studying wave phenomena needs to be aware that Huygen's Principle holds in odd, but not in even, spatial dimensions (i.e., two-dimensional (2D) modeling, while cheaper and faster, will give different results from those obtained from three-dimensional (3D) modeling), and while modeling wave phenomena in infinite media generally requires the Sommerfeld radiation conditions to be invoked, computer modeling of such problems usually uses finite media as an approximate construct.
The above is unlikely to convince anyone of the correctness of my viewpoint, and with an eye toward space limitations it is best that I give a brief description of the papers that follow and let the interested reader adopt his or her own assessment of this volume. The papers by Antipov and Smirnov and by Morini, Radi, Movchan and Movchan study, respectively, the subsonic steady-state propagation of a slit crack parallel to a free halfspace boundary in an isotropic half-space, and the application of the formalism of A.N. Stroh in the analysis of skew-symmetric and symmetric weight functions for interfacial cracks in two bonded anisotropic half-spaces. The analyses in both are impressive, going well beyond the usual associated Riemann-Hilbert problems in less hefty calculations. Liping Liu presents a rigorous proof that a polynomial eigenstrain induces a final polynomial strain of the same degree in an anisotropic ellipsoidal inclusion (first suggested by Eshelby); the proof is a fine improvement over work that this preface author and Bob Asaro presented (as did Isaac Kunin and John Willis) some 40 years ago. Wang and Schiavone's presentation clearly shows that it is indeed possible for multi-coated inclusions of arbitrary shape (not elliptical as in the 2D version of Eshelby's related problem) to have uniform interior stresses when the infinite matrix in which they reside is remotely uniformly stressed.
Selvadurai studies a beautiful example of an elastostatic contact problem in modern geophysics, namely a sealing layer between two dissimilar half-spaces; modern "fracking" processes will depend on the successful analyses of issues associated with this class of problems. Related problems involving modeling thin interphases of finite thickness with spatially varying elastic moduli imbedded between two dissimilar half-spaces are treated by Benveniste. He is able to extract under what conditions replacing the interphase by an approximate model is both utile and valid, and these results should find an interested audience in the thin film and integrated circuit device community. Finally, the papers by Ru and by Eremeyev and Lebedev concentrate on integral inequalities. Ru's work shows that the surface integrals of the squares of either the surface strains or the surface displacement gradients are bounded from above by the integrals of the squares of the surface tractions, while Eremeyev and Lebedev provide a study of the existence and uniqueness of weak solutions in linear elasticity, which is often of great utility in the use of numerical methods. Both papers rely on the use of integral inequality theorems and reinforce my opinion of the continuing importance of these methods in numerical studies of quite practical natures.
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